Nasal alveolar molding is used effectively to reshape the nasal cartilage and mold the maxillary arch before cleft lip repair and primary rhinoplasty. It provides aesthetic and functional benefits of nasal tip and alar symmetry and improved dental arch form. At The Craniofacial Center at the University of Illinois at Chicago, the authors have developed a modification of a nasal alveolar molding appliance previously described in the literature. The key modification is the use of an orthodontic wire from the palatal prosthesis with an acrylic bulb positioned inside the nose, underneath the apex of the alar cartilage, as the nasal stent. This modification allows easier adjustment of the position of the bulb during treatment to achieve a more symmetrical relationship between the nasal cartilages, columella, philtrum, and alveolar segments.
N
asal asymmetry, columellar deficiency, and deformation of nasal cartilages are important factors contributing to the complexities faced by surgeons when performing primary correction of the nasal deformity at the time of cleft lip repair. Although surgical techniques have improved greatly, several shortcomings exist. They include, among others, persistent nasal tip depression and asymmetry, flattening of the alar rim, and alar base malposition. The more severe the cleft, the more difficult it is to achieve pleasant postoperative results due to the presence of abnormal maxillary growth vectors. 1 Nasal molding was initially suggested as a form of nonsurgical correction of the nasal defect in patients with incomplete or complete (with the presence of a Simonart band) cleft lip by taking advantage of the flexibility of the nasal cartilages in the early neonatal period. 2, 3 It has since been combined with alveolar molding techniques to achieve optimal positioning of anatomic parts before surgical repair 4 and has also been used to maintain the shape of the repaired nose after correction of cleft lip. 5 Nasal alveolar molding has been shown to be an effective method to normalize the anatomy of the nose and maxillary arch and to minimize asymmetry by lengthening the columella, reshaping the nasal cartilages, and molding the alveolar processes. [2] [3] [4] 10 In bilateral cases, it successfully retracts the premaxilla posteriorly, aligning it to the alveolar segments; lengthens the deficient columella; and repositions the apex of the alar cartilages toward the tip of the nose. 4, 6 The use of this technique before cleft lip repair allows the domes of the lower lateral cartilages to be approximated under minimal tension during the surgical repair, which, in turn, may result in improved nasal morphology. Maull et al 6 retrospectively studied nasal symmetry approximately 4 years after cleft lip closure using three-dimensional methodology. They reported that presurgical nasoalveolar molding not only improved nasal symmetry but also maintained this symmetry into early childhood.
Since 1985, at the University of Illinois Craniofacial Center, presurgical orthopedics has been used for patients with bilateral cleft lip and palate (BCLP) to reposition the premaxilla and to facilitate the surgical repair of the lip. 7, 8 Since 1996, The Center has also used the nasal alveolar molding technique described by Grayson et al 4 for patients with unilateral cleft lip and palate (UCLP). A modification of the previously cited techniques of presurgical orthopedics for patients with UCLP or BCLP has been incorporated.
TECHNIQUES

Unilateral Cleft Lip/Alveolus
Infants are evaluated as early as possible, preferably within the first 2 weeks of life. Experience indicates that early intervention yields improved patient cooperation and parental compliance with a better result. The team pediatrician examines the infant to investigate whether any respiratory difficulties exist and to ensure that general health is satisfactory. The team orthodontist then takes an impression of the maxillary arch. A parent or guardian sits in a dental chair with the infant facing him or her, resting on his or her legs (Fig 1) . An infant impression tray of acrylic resin that is slightly larger than the maxillary arch is selected. This is chosen from a collection of variously sized trays made from previously obtained maxillary dental casts. 9 Either irreversible hydrocolloid (Lascod, Siesto Fiorentino, Firenze, Italy) or green thermoplastic dental modeling compound (Kerr, Orange, CA) is used as the impression material. The orthodontist waits until the material is nearly set before introduction into the oral cavity to minimize the time the impression must be left in the mouth. The impression tray remains in the mouth for 5 to 20 seconds (Fig 1) . An impression of the nasal region is not necessary since the design of this appliance allows for easy adjustment of the nasal stent at the time of appliance delivery.
A stone cast is obtained from the impression and duplicated using the Biostar® system (Great Lakes Laboratory, Tonawanda, NY). The original cast is preserved as a permanent part of the patient record. The appliance is made using the duplicate cast. Weather-strip (M-D Building Products, Parkville, MD) is inserted to fill in the cleft areas between the alveolar segments to allow for alveolar molding and approximation of segments (Fig 2) . A palatal plate is made of light-cured resin (Triad, Dentsply, York, PA). The modified nasal stent is then added to the plate. The framework of the stent is a .032 stainless steel orthodontic wire. It is incorporated into the plate at the site of the cleft before curing. It is bent to conform to the alar defect. Length of the nasal stent is estimated and is finalized at the time of appliance delivery.
At delivery, the appliance is fit to the upper arch; a retentive loop is placed at the distal end of the wire; and a small piece of light-cured resin is cured to the tip of the nasal stent (Fig 3) . Its desired position is inside the nose underneath the dome of the alar cartilage on the cleft side, lifting the alar dome cartilage (Fig 4) . Once the appliance is adjusted, the parents or guardians are given detailed oral and written instructions for placement, removal, and care of the appliance. They are also instructed to look for signs of irritation caused by the prosthesis. The appliance is retained with denture paste adhesive (Fixodent, Procter and Gamble, Cincinnati, OH).
The patient is followed weekly for adjustments. In contrast to other described protocols, 4 nasal and alveolar moldings are initiated at the same time. Corrections are made to improve comfort, guide alveolar segments' reposition, and readjust the molding pressure on the nasal cartilage. As treatment progresses, modifications to the nasal stent are necessary and easily achieved by bending the wire with orthodontic pliers and by adding more light-cured resin to its tip (Fig 5) . The goals are, initially, to lengthen the deficient columella and to reposition the apex of the alar cartilages toward the tip of the nose and, later, to maintain the achieved morphologic changes. Modifications for alveolar molding follow the protocol described by Grayson et al. 4 The appliance is worn continuously except for cleaning after feeding until cleft lip surgery is performed, usually at age 3 or 4 months. Timing for surgery may be guided by the progress of nasal and alveolar molding, with an average length of treatment of 2.5 months. Overall, adjustments are performed to achieve a more symmetrical relationship between the nasal cartilages, columella, philtrum, and alveolar segments.
Bilateral Cleft Lip/Alveolus
The same technique for intraoral impression and cast duplication as described previously are used. Fabrication of the alveolar molding plate follows the technique described by Figueroa et al. 8 The nasal molding stents are not added to the palatal plate until the premaxilla is retracted to a more ideal position to avoid interference with movement of the premaxilla (Figs 6 and 7) .
Weekly adjustment appointments are necessary until the surgeon determines the timing for cleft lip repair, an average treatment period of 4 months. The orthodontist works in close cooperation with other specialists in the team and the parents until surgery is scheduled. The premaxilla is expected to shift posteriorly from 1.0 mm to 3.5 mm, 6, 10 and the columella may expand between 4.0 mm and 7.0 mm. 4 
DISCUSSION
P
assive presurgical orthopedics and nasal alveolar molding are effective means to improve the outcome of cleft lip and nose repair by repositioning anatomic components of the nasolabioalveolar complex before surgery. The guiding principle is the application of constant low-grade pressure to reshape and reposition anatomic structures.
Previously described nasal molding appliances and techniques include nasal stents made completely of acrylic projecting from the maxillary plate 4 and nostril retainers made of silicone used only for pa- tients with incomplete clefts due to the need for support by the nostril floor. 2, 3 The current modification of the nasal alveolar molding appliance as described in this article offers several advantages: 1) incorporation of the nasal wire into the light-cured resin palatal plate during fabrication is quick and easy; 2) the nasal stent can be positioned and adjusted at the time of appliance delivery and regular visits, thus eliminating the need for an impression of the nasal region; and 3) adjustments of the nasal molding portion are easily and quickly performed with wirebending pliers and the addition of small amounts of light-cured resin to achieve ideal position and pressure. Because the design of the modified nasal stent is less bulky, there is less obstruction of the affected nostril, reducing the risk of airway compromise for these obligate nasal breathers. Parents also prefer the appearance of the modified nasal stent in the form of the wire and usually comment on its visual discretion. Retention of the nasal alveolar molding appliance is achieved using a denture paste adhesive, therefore eliminating the necessity of extraoral tape. An added benefit of using a palatal plate as part of the appliance is that feeding is facilitated since negative pressure necessary for sucking is obtained with obliteration of the cleft space.
11
While the use of an appliance for nasal alveolar molding requires additional clinic visits, a possible short delay in surgical repair of the cleft lip, and greater parental compliance, there is adequate research to indicate it is a worthwhile component of cleft lip/palate treatment. In our center, the protocol for the initial repair of the cleft lip and nose does not include gengivoperioplasty or primary bone graft. Much speculation about the additional advantage of this technique in reducing the overall cost of the cleft treatment has been raised in the literature. [12] [13] [14] [15] However, with better initial surgical outcomes, there may be a decreased need for further corrections of the cleft nose deformity. Longitudinal studies are warranted and may provide more information. Certainly, the increased number of visits by the family for adjustments and the added workload of team members involved in the nasal alveolar molding process increase the time burden and cost of early cleft treatment. With the optimization of facial form and function that can be achieved with nasal alveolar molding, the cost-to-benefit ratio favors its use. 
